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".....,.,.ts. The letter contaJned two .aach....nts. one enthled - LMI Conaensu.

Pe.ltlon on Part 1& Interference- dated June 22, 1994 (-eon..n.u. Position P.per-).

aneI the second by O.K. IfnIth entitled -Further AnaIy. of Interference of Part 15

Device••nd LMS WIdebancI Sy.tems- aIao dated June 22. 1994 (Issue 1.4).

6. The June 23 letter and It. two attachments addre.. some aspects of the

potential for Intersystem interference from low power emlaaion devices oper.tlng In

accordance with Part 15 rule. within the 902-928 MHz band to relatively high power

oper.tions by the wldeb.nd moblle-to-base portions of LMS systems. LMS systems

UM baae stations at rnuIdpte ane. to communicate with mobile tr.n.ceiv.... to

.....min. the location. of the mobiles. Both the LMS ba.. stations and LMS mobiles

transmit In the 902-928 MHz b.nd.

6. The LMS I.tter .nd Its two .ttachments focus solely on concerns with

reepeet to Part 16 d.vice interference to wedeband. LL. uplink. portions of LMS

systems. The.. documents f.U to address In .ny way the concerns of Part 15 users

wI1h r.spect to Interference by the relatlv.ly high power.d LMS transmitters to

oper.tions by Part 15 d.vices. For ex.mple, gas and electric utilities employ

Autom.tlc Meter Reader (-AMR-) Part 15 devices that transmit energy consumption

and tamper inform.tion from meters to mobile receivers using low power

trIlnamisalons in the 910-120 MHz b.nd.

7. The slmultaneoua operationa In the same 902-928 MHz b.nd of diverse

wIde..rea communications syatems, with moat systems using numerous very low

powered devices (Lg." 10 mllllWatts), while one or two system. sharing the spectrum
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.... MUch higher powered tranamlner. fLL, 10 to 500 W.lta), Is. technically flawed

oonoept. In .ccordance wtth good engineering pr.cdce, the high powered .y.tems

Mould be ....gned .pectrUm ..parate from that shared by the dive,.. low powered

devIcu.

8. Proper e""'don of the Consensu. Position Paper Is difficult becau.. of

• lack of .ny technical compilation and .naly•• of the data pre..nted. Standard. of

-101 dim and -91 dim .... Proposed a. minimum ligna.leve•••t LMS b... st.tIon

receiver lites as representing "Interference" from a Part 15 user. The -91 dIm level

would apply only to Part 15 d.vlce. that transmit .... than 10 percent of the time.

A cohctlon of hard-to-dlacern flgur.s showing receive lignal level samples of

Interferenc. at LMS lit••, are Included In the Consensus Position Pap.r. Time. and

dataa .r. not Indicated on mo.t of the figure.. The.. sample. app.ar to Include

..".,., In.tancea of interfering slgn.la above the -101 dim and -91 dim "vels,

.......ntly contr.dlctlnt the atatementa contained In the r.cent LMS submluion of

only a few In.tanc•• of Interference to LMS .y.tem. experienced to date. While the

figures are not c"ar .nd are difficult to read, there appear to be more than 10

inatanc•• of interfering ligna" above -101 dim.

9. Th. Conlen... Po.itlon Paper .ubmitted by the LMS proponents suffer.

from omissions of critical Inform.tIon and .ppear. to contain poorly supported

concIualon.. The conclu.... of the Consensus Position Paper are supported by very

limited data and .naly'" .nd Inst.ad r.ly upon ....cted and limited presentations of

anecdotal information. 1be balis of assumption. or data taken a. fact is not c"arly
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.....d nor susceptible of Independent verlflc8t1on. To under.tand the d.ta depicted

In the 20 figures of the eoneensus Politlon Paper one would need more information

concerning the.. specific LMI systems .nd aites, the n.ture of the interfering slgn.ls,

whether simultaneou. Interference from multiple Part 15 device. w•• pre..nt, etc.

None of that information, .-ntlal to determining the validly of the inform.tIon set

fot1h In the p.per, is included.

10. Moreover, the evidence pr...nted i. anecdotal and could be

unrepresentative. There .re millions of Part 15 devices now in operation. Millions

.....re scheduled to 1M placed In ..rvice. Vet, the LMS proponents h.ve chosen

to rely on their experience In operating developing or experimental systems In only a

few Ioc.tlons for a relattvely .hort period of time. That appe.,. to b. insufficient

praetk:aJ experience on which to .xtrapolat. a conclusion th.t future interference i.

unlikely. In .dditlon, the Consensus Position P.per is bereft of detalla of ca.. studie.

concerning those int.rference Issues wh.ch it reports to have .risen. Deta'il such as

c*Utnces betw••n the Part 15 d.vic.. .nd the LMS f.cilltles in qu.stlon, and

rupectlve pow.r lev.ls .nd other data would b. needed for a proper .valuatlon of the

material present.d.

11. According to 1M Consen.u. Position P.per, LUI syst.ma, .Ithough

operIIting In only nina ..uta, have experienced 55 cases of harmful interf....nce.

In ItI Further Reply Coll'UMftts filed at the FCC on M.rch 29, 1994, on page 18,

MobiIVislon, an LMS operator, stated th.t: "These [Part 15] devices, however, vary

IIgnIftcantly In power uAge and operating conditions: many are used in appllc.tlons
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that .. neither CIlU.. nor 1M .ffected by Interference In relation to the operation of

LMS ..,.tem.; other. wII undoubtably not be .bIe to coexl.t on the ..me frequencies

.... such [LMS) .y.t......W

12. Rather than rendering. declaion from .necdo.... evidence which doe. not

r....nt the future .rchltecture of thl. band, It .ppear. that It would be prudent for

the Commission to make Its ev.luatlon and dec_Ion. only attar receipt of hard data

In the form of the re.u" from controHed testing and experimentation. Notes

concerning pos.lble P.rt 15-Teletrac Interferance tests were .ttached to. November

24, 1993 letter from the CMlrroan of the Telecommunlc.tIons Industria. AssOciation

(wTJAW), Mobile .nd Par..... Communication., Consumer RadIo Section, Dr. Jay E.

Padgett, to the Teletrac Vice President for Corpor.te Development, Cynthia S.

Cumer. A copy of this latter has been provided to the FCC's Chief of the Private

RadIo Bureau •• well a. the FCC's Chief Engineer.

13. At ....t one LMS system has completed field te.tlng to examine the

"'omagnedc compatibility of Its LMS system with th.t of • tag reader system

operating In the same market. See the letter submitted to the Commission on behaif

of PInpoint Communication. on January 24, 1994. Te.ting for LMS-tag reader

compatlbHlty for shared UN of the 902-928 MHz band ....ar. appropriate. Careful

tasting, possibly by the FCC's own labs, prior to attempting to formulate rules and

precedure. for shared spectrum un by LMS and Part 15 unr. would be equaly

appropriate.
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14. The LMS ConMMus Poahlon Paper • ....u dlat ...... of Interference

Meounte,ed so far by LMI ay.tema were eully resolved by the LMS operator .nd

Pwt 15 use,. without any "user of a Part 15 device ever been required to ce••e

....tJon." However, .ccordlng to the p.per: "In .amo.t.U ca..., the Int.rference

hu Hen resolved by cMngIng the operating frequency of the Part 15 device with the

LUI company paying the co.t." In the ca.. of the AMR equipment used by the Ga.

u.tIe., the.e devices are ..aled and not .usceptlble to retuning. Moreover, the

unqualified interference-wUI-be-no-problem .ssertlon of the Consensus Position Paper

II not consistent with the experience of the Southern Californi. Ga. Comp.ny. Thi.

c:ompeny w•• prohibited .. a result of objections by PacT" Teletrac from field tutlng

an AMR d.ta tr.nsmlttlng device close to • PacTe'Teletr.c LMS installation on the

~ of potential Interference.

15. Thl. p.rticuIar point regarding the potentl., danger. of relying on limited

experience concerning intersystem interference in the 902-928 MHz band was made

In • November 24, 1913 letter to PacTel Teletrac's Vice Pre.ldent for Corporate

Development, Cynthia S. Czerner, from nA's Chairman of its Mobile and Personal

Communications, Consumer R.dio Section, Dr. Jay E. Padgett. In this letter,

Dr. Padgett wrote as 1olowI:

finally, I would Ilk. to caution you reprdlnt .ny
Inferenc•• you might draw from your IilNted ..,.,ience
with part 11 Interference to date. While the penetr.tIon
of Part 11 devIcea lMy be .....tIveIy low now, It I.
Increa••, and we expect 1hat trend to .cceler.te a.
manufacturers complete their de•• and deploy
products. Hence, the past is not a reliable predictor of
the future In this case.
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, e. The .ta........ thet LMI IUbICl'lber unit growth wll not Increa.

lnWference, _ page 3 of the Consensus Position '-Per at note 2, I. mI"dlng.

LMI .y.tem operator. plan to .xpand their subscriber number. by .xpandlng th.1r

.......phlc cov.rage, LL, mark.t•. A. more and more markets ar.lnclud.d, nulny

more LMS ba...tatlon .... will be actlveted and the number of Int.rf.rence ca...

wII .e.tly Incr..... Moreover, the Contenlu. Politlon Paper .tIIt.ment only ha.

validity In an .xl.tlng buitt-out LMS mark.t In c.... of IntMfer.nce to LMS base

.tatlon r.c.lv.rs by Part 15 d.vlces. Th. statement is untrue with respect to the

po........ for LMS .y.temt to Interfere with the functioning of Part 15 d.vice.,

including the AMR equipment .mployed by the Ga. Utllltie., sine. Incr....d

distribution of mobile radiators In this band will r.pr••ent an Increasing source of

Intarter.nce to Part 15 devlea•.

17. Th. for.golng .tIIt.ments of fact ara trua and corr.ct to the ba't of my

own persona' knowledge and b....f, and are proffer.d In good faith.

THOMAS G. ADCOCK, P.E.

lultMrtbed to and IWorn to before m.
I Is'JI-day of Lt!J I Iq9'f
, ~~!

My commls.lon .xplre.:
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AfEIDA~II

City of Wa.hlngton

55

Dlatrict of Columbia

I, SOLYMAN A......"lAFI, having been flr.t duly .worn, depose and stat. as

toIows:

1. I am the DIrector of Em.rglng T.chnologl.s for the firm of Lukas,

McGowan, Nace and Gutlerr.z, Charter.d.

2. I graduated from the Catholic University of America with a Bachelors

degr.. In Electrical Engineering, a Ma.t.rs d.gr•• In Communications Engin.erlng, a

second Masters d.gr•• 1n Acoustics (Wav. Propagation), and Ph.D. d.gre.sln Applied

and Theoretical Phy"c. with th.... on Radladon Th.orles.

3. For the past ten years I have be.n r.sponslble for the d.velopment of

propagation software for the wireless Industry. This software Is presently used by

several major mobile communications carriers. Moreover, I have served as a

consultant to telecommunications companies as well as an adjunct Professor of

Engineering to a number of colleges and universltle. during the past ten years.

4. I have publlsh.d more than 30 technical documents on mobile radio

envlronm.nt, eight prof.s.ional Journal publications on advanc.d signal analysis, six

National Aeronautic Space Administration (NASA) document. on complex Information

theory subjects, five profe.slonal journal publications on .I.ctromagnetic waves In
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different structures, and contributed to a text book on classical and quantum

dynamics.

5. On beh.lf of an ad hoc coalition of natural au dI.trlbution udUtie. ("Ga.

u-......), I h.ve reviewed a copy of a June 23, 1994 letter to the FCC'. Chief of the

PlWate Radio Bureau, Ratph H....r, from four Location Monitoring Sy.tem ("LMS")

proponents. The letter contain. two attachments, one endded "LMS Consensus

Po*ion on Part 15 Interference" dated June 22, 1994, and the second, by G.K.

Smith entitled"Further Ana'ysls of Interference of Part 15 Devices and LMS Wldeband

Sy.tems" also dated June 22, 1994 ("Smith Paper").

6. The June 23 letter and Its two attachments addre•• some aspects of the

potential for intersystem interference from low power emission device. operating in

.ccord.nce with Part 15 rule. within the 902-928 MHz band to reladvely high power

oper.don. by the moblle-to-base portions of LMS systems. LMS systems u.e ba..

• tatlon. at multiple site. to communicate with mobile tran.celvers to determine the

location. of the mobile.. Both the base stations and the mobiles transmit in the 902­

928 MHz band.

7. A formula for the probablUty, p.., that the wanted LMS signal is blocked

is Mown on page 5 of the Smith Paper. This equation is derived in the Annex A to

the Smith Paper. The derivation begins with a Binomial distribution in Equation (5) on

page 26, and this is expanded with an incorrect numerator in Equation (8) on page 27.

The derivation continues with the assumption that Binomial distribution can be

approximated by the Poisson distribution, with a footnote indicating that thil il done
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tor .....r calculations. Thla approximation cannot be made arbitrarily. The validity

of the approximation requlr.s certain conditions to be satisfied, which are not shown

to apply In this case.

8. For ex.mpIe, IMIng the same variables as uMd In Smith's Paper, this

approximation would be valid only when N (the number of Part 15 devices In the unit

..... circle) approaches infinity and Ft (the average fraction of time that the Part 15

device Is transmitting) approaches zero, luch that NFt remalnl constant.

However, neither of these conditions are applicable in the case at hand. In fact,

on page 14 of the document, It Is stated that "From Table 41t II noted th.t for a NFR

of 7.5 the number of Part 15 devices, N, Is 45 for a probable loss of location." In

statistical theory, a value of N=45 cannot be considered Infinity and one should not

make such an assumption. For the second condition, Ft mUlt approach zero to s.tlsfy

thIa transformation. If this Is true, how can one ev.luate the potential for

Interference? The answer is that a theoretical study II not realistic. Instead,

meaaurement and testing ar. required.

9. The first equation on page 5 of the Smith Paper for Pb Is the basis for aU

the r.at of the analysis, 10 one cannot accept the analysis and conclusions unless the

deriv.tlon of the equ.tIon Is verified.

10. On page 8 of the Smith Paper there are a lerles of prop.g.tion

auumptlons made to calculate NFRs (the Ne.r Far Ratios). It Is stated th.t:

The.. v.1ues were 'worse ca..' In that the propagation
of the unwanted signal, did not Include additional losses
other than theoretical minimum.
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11. The paper further givel some typical Io_s due to blocking, waU

penetration and antenna directivity. The.. typical values do not appear to be correct.

For example, 10 dB of lou per wa. at 900 MHz II high for an average buDding.

12. Although claims have been made that the.. values are not uled, referring

to "Interference Analyall of Part 15 Devices and LMS WId.band Systeml," March 8,

11M by G.K. Smith," on page 10 It II clear that the assumptlonl are used for

calculatlonl.

13. On page 27 of the Smith Paper, Equation (10) il derived from

Equation (9) without showing the Intermediate Iteps, and the result Is not correct (aee

Attachment 3 of this affidavit).

14. It Is clear that simulations and analysll on paper with unjustified

auumptlonl cannot resolve the laue of Interference from Part 15 device. to LMS

systeml. Measurements of Interference should be performed In accordance with an

appropriate test plan.

15. The attached tables (Attachmentl 1 and 2) provide certain propagation

calculationI relevant to thll Issue. The first table is constructed using a frequency of

915 Mhz, a transmitter height of two meters, a transmitter power of 10 mW or

0.01 W a receiver height of 30 meters, and a received power threshold of -91 dBm

or 7.94 x 10.13 W. Calculations of the path lOll with isotropic antennas are made

with different propagation models for comparison. The output of the calculations Is

the distance (In km and mlel) required to reach -91 dBm.
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The first model is the Free Space model, which Is Independent of height of the

receiver and the transmitter. The path lou equation for Fr.. Space depends only on

frequency and distance between receiver and transmitter.

The second mode' is the Plane Earth mode', which Is Independent of frequency.

The path loss equation for the Plane Earth model only depends on the height of the

receiver and the transmitter and the distance between them. The dependence of the

Fr.. Space path loss and Plane Earth path lou to distance are functionally different.

In Free Space path loss, this dependence Is 1/r2 where r Is the distance between the

receiver and the transmitter. In Plane Earth path los., this dependence Is 1/r4, which

me.s that there I. more 10.. compared to Free Space mode. and this I. due to

ground reflection. In this model, the dependence of power received to the height of

the transmitter Is P, ex: h..2 , (where Pr Is the received power, h.. Is the transmitter height

and ex: Is the proportional symbol.) This Is experimentally verified In many

experiments.

The Plane Earth model also suggests that the power received I. proportional to

the height of the receiver as P, ex: h,2, (where hr is the height of the receiver).

Experimentally, this has be.n shown to be Incorrect.

The third model I. the Egli model, which calculates the distance using median

path lou. This model is similar to the Plane Earth model with extra correction loss

introduced. This correction In loss I. frequency dependent, which can be considered

a. an Improved version of the Plane Earth model, becau.e the Plane Earth mode. Is

frequency Independent.
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The fourth model Ie the model used for FCC contour. and the fifth model is the

He. model. Hata developed a path loss equation using Okumura's measurements in

Tokyo and Is divided to three environmental categories. This model takes terrain

feeture. Into account. Okumura's me.surements In downtown Tokyo may not

r••sent the actual operating environment. Therefore, measurements are necessary

for two reasons. Firat, the theoretical models over simpUfy the real world

propagations, and second, the experimental models are based on measurements made

In environments different than the ones we are Interested, such as Tokyo.

The second and the third tables in Attachment 2 are constructed using a

frequency of 915 MHz with different antenna heights for -91 dBm and -101 dBm

power receive thresholds. Distance required to reach these thresholds are calculated

ualng different propagation models for comparisons.

16. The foregoing statements of fact are true and correct to the best of my

own personal knowledge and belief.

~~~..
SOLYMAN ASHRAFI

~d to and sworn to before me
1hIe J~yof M (f'l If

-~NotarYPUb
My commission expires: MJ; CmdsrlOIL JUJU- J1MIC 1+. 199i



'. == 10 mW
Freq. - 915 MHz

h.. == 6 ft.

Attachment 1

h, == 100 ft.

Recelvecl Pow... ThrMbolcl == ·91 dBm

DIstance (mIu) Dlatanee (km)

Free Space Model d == 1.815 d == 2.928

....... Earth Model d == 1.550 d == 2.501

Ell Model d == 0.672 d == 1.084

FCC Model d == 0.546 d = 0.883

Hag (u) Urban d == 0.151 d == 0.243

Cs) Suburban d == 0.257 d == 0.415

(r) Rural d == 0.531 d == 0.856



Attachment 2

Pt =: 500 W h.. == 30 m h, =: 6 ft.

Received Power

-91 dBm -101 dBm

Fr.. Space Model d == 406.934 d = 1.283.677

Plene Earth Model d == 23.002 d = 40.904

Egli Model d = 0.672 d =: 0.672

FCC Model d = 8.914 d = 8.914

Hate (u) Urban d == 2.628 d = 5.052

(s) Suburban d = 5.047 d = 9.704

(r) Rural d =: 12.272 d = 23.594

Sakegami d == 0.895 d II: 1.617

Pt =: 10 W h.. - 2m h, == 6 ft.
hit == 15 m

Received Powe,

-91 dBm (~ = 2m) -101 dBm (h.. = 15m)

Fre. Space Model d = 57.408 d = 181.539

Plane Earth Model d = 2.233 d = 10.877

EgH Model d = 0.636 d = 0.662

FCC Mod.1 d = 1.825 d = 3.622

HaUl (u) Urban d = 0.341 d II: 1.221

(I) Suburban d == 0.582 d = 2.265

(r) Rural d == 1.207 d = 5.253

Sakagami d = d = 0.312



Attachment 3

Starting with equation (9), page 27 ofSmith Paper

( )
"(NF)"

P =1-±1- 1 t e-NF,
b "=0 2(NFRY n!

This can be written as

( J
"N 1 e-NF,

P =1- 1- NF-• ~ ( 2(NFR)')( ,) n!
That is

N X"
P=I-e-NF,I:-

b "=0 n!
where

1
x=(I- )NF

2(NFRY t

Now if N ~ 00 to justifY the approximation ofthe Binomial distribution by the Pisson
distribution, then

a:> X"
where I:- = eX

"=0 n!

Thus

NF,
~ ~ 1- eX-NF, ~ 1- e-2

(NFR)2 ~ 1- (e-Y)N 1
where y =-----,,­

2(NFR) 2

Ft is assumed to be equal to 1.
This result is different than that ofequation (10) on page 27 ofSmith Paper. In fact one
can make an incorrect approximation to get equation (10). Here is the procedure

e-Y
~ (1- Y) if y is very very small, that is ifNFR is very very large.

This assumption is not justified. But ifyou make this assumption anyway, one gets

~ =1- (1- y)N =1- (1- 1 ) Nthis is precisely the equal. (10).
2(NFRY
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Proxy
Statement

Consolidated
Financial Statements

Supplemental
Financial Information

The 1994 Annual Meeting ofShareowners ofPacific Telesis Group will be held at the Masonic Auditorium,
1111 California Street, San Francisco, California, on Friday, April 29, 1994 at 10:00 a.m., for the following
purposes:

1. To elect the four directors constituting Class I of the Corporation's Board of Directors to serve a three­
year term.

2. To ratify the appointment of Coopers & Lybrand as the Corporation's independent auditors for the
year 1994.

3. To approve the adoption of the Corporation's 1994 Stock Incentive Plan.

4. To act upon other matters that properly come before the meeting or any adjournment thereof, such
as voting on the shareowner proposals which begin on page 15 of the proxy statement. (The directors
oppose these proposals.)

Shareowners of record at the close of business on February 28, 1994 will be entitled to vote at the meeting
or any adjournment of the meeting.

NOTICE OF ANNUAL MEETING

To the Shareowners ofPacific Telesis Group:

March 19, 1994

PACIFICa TELESIS..
Group

Richard W. Odgers
Secretary



JOINT VENTURES AND ACQUISITIONS

Cellular Communications, Inc.

On August 1, 1991, PacTel and CCI combined their
cellular telephone interests in Ohio and Michigan by form­
ing an equally owned joint venture ("New Par"). PacTel
also purchased an initial ownership interest in CCI of
approximately 5% for $39 per share, or approximately
$90.0 million including related acquisition costs. During
1992, PacTel increased its holding in CCI to approximately
12% through open market purchases of stock. Both PacTel's
joint venture interest in New Par and its purchase of CCI
shares are accounted for under the equity method. The
investment in net assets contributed by PacTel to the joint
venture has been recorded at the same net book value
reflected in PacTel's consolidated accounts prior to closing.

PacTel and CCI have entered into an agreement (the
"Merger Agreement") under which CCI will, in October
1995, offer to redeem up to 10.04 million shares of its
redeemable stock at $60 per share (the "MRO"). PacTel is
obligated to purchase from CCI at such price a number of
newly issued shares of stock equal to the number of shares
purchased by CCI in the MRo. At the same time, PacTel
is obligated to purchase from CCI shares or stock options
representing in the aggregate approximately 2.4 million
shares at a price of$60 per share, less the exercise price
in the case ofstock options. Pursuant to the Merger
Agreement, PacTel acquired approximately 5% of CCI
and obtained the right to acquire all ofCCl's remaining
equity in stages over the next several years.

Beginning in August 1996, PacTel has the right, by
causing CCI to redeem all of its redeemable stock not held
by PacTel (the "Redemption"), to acquire CCI, including
its interests in New Par and such other CCI assets and
related liabilities as PacTel and CCI may agree upon, at a
price per share that reflects the appraised private market
value of New Par (and such other CCI assets and related
liabilities as PacTel and CCI agree shall be retained)
determined in accordance with an appraisal process set
forth in the Merger Agreement.

PacTel has the opportunity to evaluate up to three
different appraisal values during the 18-month period
beginning in August 1996, prior to determining whether
to cause the Redemption. PacTel will finance the Redemp­
tion by providing to CCI any necessary funds.

In the event that PacTel does not exercise its right
to cause the Redemption, CCI is obligated to promptly
commence a process to sell itself (and, if directed by PacTel,
PacTel's interest in New Par). In the event that PacTel does
not direct CCI to sell its interest in New Par such partner­
ship dissolves and the assets are returned to the contributing
partner. CCI may, in the alternative, purchase PacTel's
interest in CCI or CCI and New Par, as the case may be,
at a price based upon their appraised values determined in
accordance with the Merger Agreement. If CCI or its
interest in New Par is sold within certain specified time
periods not to exceed two years for a price less than the
appraised private market value, PacTel is obligated to pay
to each other CCI stockholder a specified percentage of
such shortfall.

In connection with the CCI transaction, Pacific Telesis
Group delivered a letter ofresponsibility in which it agreed,
among other things, to continue to own a controlling
interest in PacTel. Pacific Telesis Group and CCI have
agreed to the termination of such letter ofresponsibility
at the time that Pacific Telesis Group no longer has a con­
trolling interest in PacTel in exchange for the provision
by PacTel of substitute credit assurance, consisting ofa
$600.0 million letter of credit and a pledge of up to 15%
of CCl's shares on a fully diluted basis, for PacTel's obliga­
tions in connection with the MRO and for the payment
of any make-whole obligation, respectively.

McCaw Cellular Communications, Inc.

In September 1993, PacTel and McCaw Cellular
Communications, Inc. ("McCaw") contributed their
respective cellular operations in San Francisco, San Jose,
Dallas, Kansas City (Missouri/Kansas) and certain adjoin­
ing areas to a joint venture with equal ownership by each
company. The new venture ("CMT Partners") manages
two large cellular regional networks covering an estimated
population of9.2 million people. (PacTel previously had
operations covering an estimated population of 4.5 million
people in the joint venture service area.) In a related trans­
action, PacTel purchased McCaw's Wichita and Topeka
systems for $100.0 million.

PacTel Teletrac

PacTel Teletrac ("Teletrac"), a start-up company offer­
ing vehicle location services in six markets in the United
States, is 51% owned by PacTel, and thus its operations
are consolidated with PacTel. Effective March 31, 1992,
Teletrac exercised its option to acquire all of the assets of
International Teletrac Systems ("ITS"). The acquisition
price was $9.5 million to be paid over two years and the
creation of a $69.7 million "preferred capital account"
for the benefit of ITS, which Teletrac accounts for as long­
term debt. This amount was netted with a $20.2 million
receivable from ITS and was reflected as $49.5 million
long-term debt in the Consolidated Balance Sheet at
December 31, 1992. This $49.5 million debt has since
been retired. Additionally, PacTel's 490A! partner in Teletrac
provided ITS with a 24% ownership interest in Teletrac,
and, as a part of the purchase agreement, Teletrac credited
ITS' capital account $2.5 million.

Prior to the March 31, 1992 acquisition ofITS' assets,
Teletrac had no ownership interest in ITS. However,
PacTel had an obligation through Teletrac to ITS' lender,
who had funded the substantial operating losses of ITS.
Because of this obligation, Te1etrac has consolidated ITS
for all periods presented.

As of December 31, 1993, PacTel had advanced Teletrac
$170.5 million for ongoing operating expenses.Teletrac pays
interest quarterly at Wells Fargo's prime rate plus 2%.
Advances issued prior to May 29, 1992 have a three-year
term with an option to extend for up to an additional five
years. Advances issued after May 29, 1992 have a six-year
term. PacTel can convert the advances into additional equity
interests in Teletrac or Teletrac's corporate successor. The
conversion rate may be based on an appraised price or a
percentage of the price of stock issued in an initial public
offering for Teletrac's corporate successor. Such initial public

I
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offering, which may be solely elected by the shareholders of
the minority partner ofTeletrac, must generally occur prior
to March 31, 1995.

Teletrae (including ITS) reported pre-tax losses of
$41.6 million, $49.1 million, and $36.8 million during 1993,
1992 and 1991, respectively. PacTel does not expect Teletrac's
operations to be profitable for several years. PacTel intends to
take actions to reduce Teletrac's operating losses and does not
intend to expand Teletrac's operations significantly until its
services achieve a higher level ofcommercial acceptance.
In February 1994, PacTel reduced Teletrac's staffby 30010
to approximately 200 employees. PacTel is continuously
evaluating and considering other commercial applications
ofits technology and radio location spectrum.

NordicTel Holdings AB

In October 1993, PacTel acquired a 51% interest
in NordicTel Holdings AB (UNordicTel"), one of three
providers ofglobal digital cellular services in Sweden,
for $153.0 million. PacTel also contributed $5.4 million
to NordicTel's equity capital. PacTel also holds an option
exercisable between July 1 and September 30, 1994, to
purchase an additional 6.75% of NordicTel's equity for
approximately $20.0 million.

Pro Forma Results

The unaudited pro forma data for significant acquisi­
tions occurring in 1993 include the results of PacTel,
Wichita and Topeka, and PacTel's share of the results of
CMT Partners and NordicTel. The results listed below
reflect purchase price accounting adjustments assuming
the acquisitions occurred at the beginning ofeach year
presented. The unaudited pro forma results are not
necessarily indicative ofwhat actually would have
occurred if the acquisitions had been in effect for
the entire periods and are not necessarily indicative
of the results of future operations.

Year ended December 31,

(Dollars in millions, except per share amounts) 1993 1992

Net operating revenues $ 844.3 $645.6
Income (loss) before

extraordinary item and cumulative
effects ofaccounting changes $ 15.4 $(33.9)

Net income (loss) $ 9.8 $(13.6)
Net income (loss) before extraordinary

item and cumulative effects of
accounting changes per share $ 0.04 $(0.08)

COMMITMENTS AND CONTINGENCIES

Cellular Plus Inc.

A complaint has been filed in San Diego against
PacTel's wholly owned subsidiary, PacTel Cellular
("Cellular"), and another regional telephone company
(Cellular's competitor in San Diego), alleging on behalf
ofagents and dealers that Cellular engaged in price fixing
of wholesale and retail cellular service.

The outcome of this action is uncertain. Accordingly,
no accrual for a contingency has been made. PacTel intends
to defend itselfvigorously in this action and does not expect
that any unfavorable outcome will have a material impact
on its results ofoperations or financial condition.

Garabedian dba Western Mobile Telephone Company
v. LASMSA Limited Partnership, n al.

A class action complaint has been filed naming as
defendants, among others, Los Angeles Cellular Telephone
Company ("LACTC") and PacTel, as general partner
for Los Angeles SMSA Limited Partnership. The plaintiff
alleges that LACTC and PacTel conspired to fix the price
ofwholesale and retail cellular service in the Los Angeles
market. The plaintiff alleges damages for the class "in a sum
in excess of$100 million."

On January 31, 1994, PacTel filed a demurrer to
the complaint. No discovery has been undertaken as of
March 3, 1994. Pactel intends to defend itself vigorously.
PacTel does not anticipate this proceeding will have a
material adverse effect on PacTel's financial position.

Other

PacTel is party to various other legal proceedings in
the ordinary course of business. Although the ultimate
resolution of these proceedings cannot be ascertained,
management does not believe they will have a materially
adverse effect on the results ofoperations or 'financial
condition of PacTel.

PacTel has no material long-term capital lease obliga­
tions. Rental expense for the years ended December 31,
1993, 1992, and 1991 was $33.3 million, $31.9 million,
and $26.6 million, respectively.

PacTel and the Pacific Telesis holding company have
various letters of responsibility and letters of support for
performance guarantees, refundable security deposits
and credit facilities ofcertain subsidiaries and affiliates.
These letters ofresponsibility and letters of support do
not provide for recourse to either Pacific Telesis or
to PacTel. Separately, as of December 31, 1993, PacTel
guaranteed approximately $10.4 million owed by a third
party. PacTel believes that the likelihood of having to pay
under the guarantee is remote.

A subsidiary of PacTel guarantees the liabilities ofa
third party, for which the subsidiary is indemnified by
minority shareholders unaffiliated with PacTel. PacTel
believes it is remote that it will be required to pay under this
guarantee.

Additionally, in August 1993, PacTel provided a letter
supporting the commercial paper program entered into by
Telecel Comunicacoes Pessoais, S.A. in which PacTel may
be liable for its proportionate share of the loans issued under
the program if certain loan covenants are not met. As of
December 31,1993, the potential liability is approximately
$6.5 million. PacTel believes that the likelihood of having
to pay under the letter is remote. (See also Note L­
"Acquisition and JointVenture Contingencies - Spin-off
Operations" on page F-28.)

STOCK OPTIONS AND STOCK
APPRECIATION RIGHTS

Compensation to Employees

Certain key PacTel employees are eligible for the
grant ofoptions to purchase shares ofPacific Telesis Group
common stock and stock appreciation rights ("SARs")
under the Pacific Telesis Group Stock Option and Stock
Appreciation Rights Plan (the "Plan"). The Plan was
adopted by Pacific Telesis Group on January 1, 1984.
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Stray Signals

Clutter on Airwaves
Can Block Workings
Of Medical Electronics

Reports Trace Interference
To Cellular Phones, TV;
Safeguards Are .Spotty

A Heart Monitor That Failed

By TOM KmrosoN
And WILI.L\M M. BuLKILEY

, Sloff Repclrlers of Tllf: WAU. STRF.f:T JOURNAL

As life-saving electronic medical equi~
ment becomeI more sophisticated and
sensitive, evidence hU berUn to pUe up
that these instruments are vulnerable to
increuinr levels of eIeetromapetic inter­
ference - the waves (lven off by radios,
cellular phones and televllioll seta.

The consequences can be friIhteninr:
A ventilator maifunct10ns whJJe the cbJld
,using it is riding in a car, and the problem
is traced to the car's cellular phone. A
doctor instaUs a pacemaker after electro­
cardiOll'lll1l equipment shows a patient'.
heart isn't wortlnl' ript; nurses later
trace similar - tnaccurate - reIAIinp OIl
the machine to TV sipaIa. Awoman dies
iJII!de an ambulance u paramed1cI try to
revive her beart with a deftbrUlator­
which doern't work bec:a.. of interfer­
ence from the vellide's two-way radio.

AlthoUlbeIec:troIIaIpete interference,
or BMl. bU been bloWn to be a source of
problems tor some time, tile widelpreact
use of cellular phones, metal detectors.
computers and other sourees of radio en­
ergy is creating pressure for stricter con­
trols.

WEDNESDAY, JUNE 15, 1994

But only a few devices are subject to
FDA review for electromagnetic vulnera­
bility before they 1'0on sale. "The problem
is going to increase before it decreases ...
because of the proUfenUon of medical
devices," predicts Joe Dyro. director of
biomedical enctneer1nr at the State Uni­
versity of New York at SIony Brook.
•'There1I1tW.fa oIlwarenesaofhoW to
properly Ihk!Id dIeIe dIvIceJ."

DU II a..... tenD for bwilible waves
and ,."., ....., ... mali-made. that
mme tIU'oIP II*' IIId _tier. .AIt!IouI'b
the waves an ....ay bII'IIIIII, eertaln
de«es wtlllOlDedlMl react to tIIent, the
way TV sets CI8 plct up "IIIOW" from a
nearby balr dryer.

z 1n
Government sat an spotty. but

concern 11 If'OWiIIr at the Pood and DruIr
AdmblJItratioD. LIlt moatll, the IPDCY
ordered makers of motortzed wheelchairs
to slIieId tbem trum IJO aDd educate URn
aboUt the bUUd. The FDA said it acted
~ pttinf ''many repCII'tI of emtie.
unilltentionll ............wbeelehalr move­
menL"In one Iudl iDddeIIt. aecordUIg toa
recent arttele by an I'D" NearCber. radio
wa..r.app!d a powerWlleekhalr. sendilll
its ........ mer a eM' in Colorado.
"eauilnr a lm:Jken hip and several other
injuries." The viet1m WIID't 1denUfted.

TIle PIaoDe BaD
. A few hospitals are starting to act.
EarIler this year, St. Margaret Mercy
Healtbcare Centers in Hammond and
Dyer, two Indiana towns, banned cellular
phones after link1n&' them' to medlcal-de­
vice failures. So did Children's Memorial
Hospital in CJlk:qo lut November.

"We've yertfted potentially dangerous
interference with ventilators. electrocar­
dkJlram monitors. apnea monitors. infu­
sion pumps. blood warmers, infant incuba­
tors. with the list continually growing,"
says Terry aemans. St. Margaret Mercy's
director of teeJmololy management. Mr.
Cemans says cellUlar phones were inter­
fering with signals sent by portable heart

WHITE OAK, MAaYLAND

monitors carried by patients. Most large
hospitals use such telemetry monitors to
free patients from bedside machines.

Jeffrey Silberberg, an FDA electronics
engineer, says the FDA has received re­
ports of EMI being InvolVed in more than
100 frighteninr and occasionally fatal fail­
ures of medical equipment going back to
1980. In the taU 1913 issue of the journal
CompUaDce Bnrlneertnr, he cited these
cases and caIled for tipter regulation.

AWall StreetJournal request under the
Freedom of Information Act resulted in the
release of reports of the incidents, without
the names of patients or sites. FDA
replatloas require companies to fOe the
reports. alUJourlJ most manufacturers
don't acknowledge product malfunctions in
these eases.
AFatalCaBe

Pb)'IrOoCoDtrol Corp•• an Eli Lilly Corp. -­
unit in Redmond, Wub., ,..,ned that
medical teehniclanl tattne a 93'year-old
heart-attac:t vtc:t1m to a hospital in 1991
attaebed her to one of the company's
utePat lDOIdtGr/cleftlM1llators to track
and try to reVive her faDllll heart. But they
said the be&rt machine shut down every
time the teclmtdana turned on their radio
transmitter. The WOIII&D cUed.
, MidJaeI wtIUncbam. directorof regula­
tory dill's for Physto-Control, says the
radio waws were the source of the prob­
lem. He IIYI company engineers discoV­
ered that the ambulance maker had re.
placed the metal root of the veIllele with a
ftbeqlau dome that didn't block radio
waves well-then placed a powerful, lonr­
ranre racUo-tnnImisslon antenna atop it.
Mr. WUlJDIIt,un says tbls is the only
1nddent of III type lDwlvtDr LlfePak.

In 1912. a dactar jIJItaIIed an apparenUy
urmeceI8II'Y paamater in a patient's
dleIt .,. III e1ectlocardIoIJ teleme­
try Iystem'" by SpleeLabl Inc•• a1Io of
Redmond. dllplayed "_ periods of Oat
Une." That nentna'. tile same phenome-
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Stray Signals: Electronic Medical Gear Is Vulnerable
To Interference From Cellular Phones, Television

Continued From First PoQe
non recurred. Nurses dllCOvered that the
patient wu next to a TV let when the nat
line occurred.• 'Current labeUnr hu warn·
Ing about TV interference with telemetry
slrnals," SpaceLabs reported to the FDA.

"We've had only two or three Instances
of problems" with EMI, says John Hall,
vice president of quality usurance at
SpaceLabs. "Another kind of dlqnosUc
would normally be done" before Implant·
ing a pacemaker, he adds, but the com­
pany "can't tell people how to practice
medicine."

Some medical·products firms say they
have long been aware of EMI, and add that
It is standard practice to deslrn systems to
avoid It. Larry Slper, chairman of Data·
scope COrp., a Montvale, N.J., maker of
surgical deVlees, says, "In developlnr any
device, you milbt dilCOvtr wires are too
close to one another. You move the wires
and the problem aoes away." Technicians
installing electronic machines routinely
check for interference.
'Black Art'

"We're deaUng with a black art. Alot of
this stuff is unconfirmed," says Joel Nobel,
presidentof the Imerpncycare ReIeIrcb
Institute, a nonprofitorpnlzation in Penn'
sylvania that investtptes medical devices.
'Tm not saylng there aren't problems- .
there are. But we don't know how frequent
(or) sirniticant they are."

Nevertheless, the proUferation of cellu­
lar phones and the growtnr use of medieal
electronics outside hOIPitals increase the
chances of stray tranImluions affect1nr
delicate medical monitors. "We have a
real concern and It has been growing u
equipment has become more susceptible
because of the use of mlcro-electronic,
low-voitqe circuits," says Bruce Burling­
ton, director of the FDA's center for
Devices and Radiological Health.

One big problem is the elusive nature of
EMI. "It's very, very hard to identify these
events after the fact," says Michael AIpn.
tieri, vice president for teebnoIoIY man­
agement at the Bmergency care ReseardJ
Institute. "The problem is you can almost
never reproduce them."

But sometimes you can come cIoIe. In
May 1992, aIanns sounded on five vital
life-support ventilators In an Intensive­
care unit at ArUnsas Chlldren's Hospital
In Little Rock. When nunes rushed to the
devices, which help patients breathe, they
found nothlnr wrong. But then a slwp­
eyed respiratory therapist spotted a bospi­
tal shuttle bus outside.

"We started to think - couid it be the
radio on board?" says Pat White, a techni­
cian at the hospital.."One of the mainte­
nance men pulied his radio off his belt, and
standing in the middle of the room, close to
the ventilators, keyed it up - and the same
thing happened again..,Mr. White says his

reacUon wu "paniC - because of the
amount of radios and cellular phones that
noat around this hospital."
MuuII ReYilto.

The manufacturer of the ventilators,
Siemens AG of Germany, says an investl·
gation by an outside party hired by the
company showed that other forms of EMI
may have caUHd the malfunctions. Tim
O'Malley, Siemens's cl1rector of marketing
for ventilators In the U.S., says, "It's
difficult to fix a problem when you really
don't know what you're deallnr with." The
Incident prompted Siemens to change Its
Instruction manuals to warn about the
risks Qf using two-way radios and cellular
phones near its venUiaton.

In June 1893, a ventili.tor made by
Aequltron Medical Inc. maJIunctioned
wblle the child ustnr It wu In a car, says.
Ron Cundiff, d1reetor of secw1ty for Chil·
dren's Memorial Hospital In ChiClIO,
where the chUd wu a patient. Mr. Cundiff
says the machJne bepn actinr erratically
when the cblld's mother used the car's
cellular phone. "The readings started
chanling. And it started beeping," he
says. "When she tnmr up, everythlngwent
back to normal."

Robert Samee, vice president of quality
assurance and ftIUIator'y affairs at Aequi­
tron, says that in sublequent testing the
Minneapolis company dJIeom'ed that cel­
lular phones within three feet of a venUla­
tor may set off the alarm. He notes that
"the failure mode isn't CltastropbiC [be­
cause) renenUy the device wlU a1ann and
continue. to venCDate the patient:' The
company has added warnlnp about cellu­
lar phones to Its lnItruction manuils.

Aequltron pmlouI1y had problems
with BMI involvilll apnea monitors, which
sense breatbing and heartbeats In babies
and guard apiDlt Sudden Infant Death
Syndrome. FDA tests on the monitor fOUnd
"it wu very seDllttve to electromagnetic
Interference" and the nmement of people
Dell'by, says Mr. SlIberberr. In one test,
he says, "a simulated patient wu not
breatbing, bUt themonitorsbowed itwu."
Congressional testimony bas also cited the
Aequitron monitors for alarm fallures.

No 1AJst SUIts
In 1990, Aequitron sent out kits to

owners of the monitors to improve the
sbiekUnl. Mr. samec laYS the company
discovered that two-way ndlo8 and other
transmitters near the monitors could trig­
ger lnaccurate a1armI. The problem is that
sleep-starved parents may tum off moni­
tors that live false alarms. Mr. Samecsays
Aequitron has been sued over Its monitors
in cases where infants have died. But he
says Aequitron hasn't lost any such suits,
and "it's my beUef that it's never been
established that a malfunction has been
associated with a death."

Some devices-such u apnea monitors,
ventilators, and power wheelchairs - are
screenecl by the FDA for vulnerablllty to
EM! before reachlnr the marketplace. But
many others are not.

The European Union Is moving aggres·
slvely. On Jan. I, 1996, It plans to Impose
mandatory standards for all electronic
devices, Including medical equlpment, to
ensure that they are immune to low·level
electrornarnetlc interference.

In the U.S., the FDA is handling more
than 5,000 applications for new medical
devices, and sometimes EMI ,ets short
shrift. Medlcal-device "reviewers are
swamped u It is," says Mr. Silberberg.
"Manufacturers are concerned about bow
long It likes to get thinP cleared. So It's
hard to get the reviewers' time to dlscuu
the problems with them."
8eraJD))Jed CbSps

The heart of the problem is the micro­
processor - the silicon cblp that proceaes
and stores data and acts u a central
dispatcher, teUlor macblnes wbat to do
and when to do it. "The problem with a
microprocessor is It operates on astring·of
pulses," says Warren BoxleltDer, vice
president for tecllnololY at Thermo Valtet
COrp., of Waltham, Mass. "If you apply a
random puiae, wbicb is what happens with
electromagnetic Interference, that scram­
bles the microproceIIOr. And it can totally
screw up what it's trying to do." Thermo
Voltek is attemptmr to build a business
protecting devices from interference.

The FDA says IfOWlnI awarentll of
the problem wlU lead to more safepardl.
The cenutar TeleeommuniCltloDl 1Dd..­
try A.ssoclatlon, worried about bans OD
phones or beepers, propcIIII c:reatlDr I
center for testing microproc:euon tomike
sure they are adequately IbleIded aplDst
radio-frequency em1lllonl. '!be~.
tioii for the Advancement of Med1c:al1D­
strumentatlon, an. Arlington, VL, II'OUP
that sets voluntary standards In the U.s.,
recentlY created a committee to address
eleetromqnetic problems.

Those measures are sure to affect de­
vices of the future. But u Mr. Burfb1ItOD
at the FDA points out, "what we do with
devices currently In the martet" will re­
maln a problem.
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Dr. Jay Padgett
ATIcT BeD ubt
Room 4'-626
101 Crawfords Comer Road
Holmdel, N' 07133-3030

Dear Jay:

PACaTEL.
TELnRAC

December 22. 1993

CZ asked me to respond to your letter elated November 24, regarding the
continuation of the procell to assess the potential interference between Part 15 units
and the Te1etrae system, as well as Part IS units among themselves.

We are confident that our system can operate under reasonable conditions in
a band shared with units operating under Part 15, reasonable being defined by the
interference level that these devices can tolerate themselves. To test this assumption,
the amount of interference aeated by Teletrac to Part 15 unita, Part 15 units to Te1etrac
and part 15 units amona themselves can be determined by means of a statistical
simulation, once the data is available and the scenarios agreed upon.

To this day, PacTei Te1etrac has been the only company providing data that can
be used to implement such simulation. The location of our sites is also available. The
models for RF propaptlon in the urban and suburban environments are well known
and documented in Uterature. The missing inputs for the simulation are the data
regarding devices operating under Part 15 in the 902·928 MHz band.

We have not yet received technical information regarding such Part 15 devices.
Accurate information is mandatory if the simulation is to be valid and useful. Since
you chair the TIA Mobile and Personal Communications Committee dealing with Part
15 cordless phones, 1 am confident that you can explain to your partners on the
Committee the importance 01 information that wiD support assessment of the quality
ot the service their customers may expect. You may also have lood c:ontacta with
other Part 15 manufacturers and, if this is so, could help the process by providing


